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MEMORANDUM

SUBJECT: Pesticide Root Zone Model (PRZM) Field and Orchard Crop Scenarios: Standard
Procedures for Conducting Quality Control and Quality Assurance

FROM: Sid Abel, Chief
Environmental Risk Branch [
Environmental Fate and Effects Division

TO: Steven Bradbury, Director
Environmental Fate and Effects Division

Attached is a copy of the Environmental Fate and Effects Division’s (EFED) current
procedures for developing and conducting quality control and assurance of agricultural field crop
modeling scenarios, Pesticide Root Zone Model (PRZM) Field and Orchard Crop Scenarios:
Standard Procedures for Conducting Quality Control and Quality Assurance (Version 2,
November 2001). The procedures were created to ensure consistency in Division wide pesticide
exposure and risk assessments. In 2001, EFED’s Organophosphorous (OP) Cumulative Risk
Assessment development team identified the need for a standard set of development and quality
control and assurance procedures as a critical component for aquatic exposure modeling to
support both ecological risk and drinking water exposure assessments.

Following the development of these procedures, an internal peer review was conducted
by EFED’s Water Quality Technical Team and its Quality Assurance officers. Following this
review, in 2002 the revised procedures were provided for review and comment for the OP
Cumulative Risk Assessment by the Office of Pesticide Programs (OPP) Science Advisory Panel
(SAP). Among the questions posed to the SAP was a request to comment on the reasonableness
of the procedures used to develop the modeling scenarios for the crops included in the
cumulative risk assessment. The SAP concluded that the procedures used appeared reasonable



for their intended purpose. As a final step, in late 2002, EFED published in the Federal Register
a request for broader public comment of these procedures. Concurrent with the public comment
period, EFED had been actively reviewing and improving the procedures as new data and
advances in exposure assessment approaches became available.

EFED is currently addressing both internal and public comments. In particular, EFED is
currently evaluating an issue relating to the characterization of where scenarios fall relative to all
potential use sites in terms of vulnerability to runoff of pesticides. Until this is resolved, EFED
has agreed to avoid referring to the current scenarios as “high-end” (i.€., 90™ percentile or
higher) in describing a crop site scenario’s runoff potential. However, it is important to note that
EFED has conducted several evaluations of the how well model predictions compare to
monitoring data for many pesticides. As described in the OP Cumulative Risk Assessment, with
rare exceptions, model predictions exceed all available monitoring data for a particular pesticide
by a factor slightly less than a factor of 2 to more than one order of magnitude (i.e., a factor of
10 or mare). The conclusions of these evaluations would then suggest that for most, if not all, of
the exposure estimates generated to date using the currently available suite of scenarios, it is
reasonatle to conclude they are likely high-end.



Pesticide Root Zone Model (PRZM) Field and Orchard Crop Scenarios:

Standard Procedures for Conducting Quality Control and Quality
Assurance

November 15, 2001



OVERVIEW

The Pesticide Root Zone Model (PRZM) field or orchard crop scenario is the basic file
which describes the local or regional climatological information, soil hydrology, soil
characteristics, crop characteristics, and the pesticide properties necessary to determine pesticide
loadings to ground or surface water. This basic file constitutes the “exposure scenario” which is
the set of facts, assumptions, and inferences about how exposures may take place that aids the
exposure assessor in evaluating, estimating, or quantifying exposures.

Exposure scenarios, such as the PRZM field and orchard crop scenario, have several
general functions in exposure and risk assessments. They are the mathematical tools used to help
the assessor estimate exposure and subsequently, dose and risk. The combination of data and
information it the case of the PRZM scenario help the assessor and the risk manager to understand
how the exposure is taking place. The estimates from the exposure scenario are used to develop
exposure and risk descriptors for individuals, population or both. Exposure scenarios can help
risk managers make estimates of the potential impact of possible control actions by changing
assumptions in the exposure scenario.

PRZM exposure scenarios are generally composed to two major components. The field or
orchard scenario is viewed as one component of the exposure scenario that, for the most part, does
not change except when advancement in the knowledge about a particular parameter justify such a
change. Its primary elements are the climatology, soils and specific crop information, and
together, define the field or orchard scenario. The remaining principal component of the scenario
is the pes-icide specific information. Unlike the crop scenario, pesticide information is often
changing as application rates, interval, and numbers change or as uses are added and removed and
new information on the pesticide’s behavior in the environmental is developed.

Because exposure scenarios for combinations of crops and pesticide use are virtually
limitless, managing the variability in one or both of the major components of the scenario
provides 1 means of ensuring consistency in the assessment of pesticide exposures. Pesticide
specific information is the most dynamic portions of the scenario, dramatically changing the
exposure assessment with the slightest change in one or more parameters. However, with few
exceptions, the field or orchard scenario (climatology, soil, and crop combination) changes very
little with time and most changes have little or no effect on the exposure outcome. It is only when
one of the three elements of the field or orchard scenario, climatology, soil or crop changes that
the field or orchard scenario changes dramatically, however, as defined, the result is an entirely
“new” field or orchard scenario.

Field and orchard scenarios are used repeatedly for many different pesticides and tend to
be reused by an individual or many exposure assessors. The absence of constant change and the
widespread use of field and orchard scenarios, provides an opportunity for “standardization.”



Standardization provides consistency in a major component of the PRZM exposure scenario.
Procedures to ensure consistency in a PRZM field and orchard scenario during its development or
modification for all elements associated with climatology. soil, and crop are provided in this

appendix.

As an initial step, existing field and orchard scenarios were reviewed to determine those
parameters that were germane to the climatology, soil, and crop. Each parameters was subjected
to a definzd set of quality control procedures to ensure that data were or would be (for those
scenarios yet to be developed) of known or adequate quality, from sources that represent current
state of the science, and were equally subjected to rigid quality control procedures by their
developer. Previously generated data were used to fulfill current needs, and were reviewed and/or
validated with respect to both quality and extrapolation to the current anticipated use. The review
of historical data considered how long ago the data were collected and whether they remain
representative.

Where existing or historical data were determined unrepresentative or of poor and
questionable quality, information sources for each parameter of the field and orchard scenario
were identified through a systematic search of available literature, professional contacts,
government databases or experts, state and local field experts and through publically accessible
clectronic media such as the World Wide Web. Data sources were reviewed for completeness,
validatior,, documentation, and age. For most parameters, a hierarchy of sources were provided to
facilitate flexibility in selecting parameter values best suited for the particular scenario. In each
case, the selection of a parameter required a justification and were documented in the scenario
Metadata File. Where only one source of information was identified, the description and rationale
was clearly provided to avoid compromising the scenario. Data sources and the selection
hierarchy were institutionalized in a set of standard operating procedures (SOP) for conducting
quality assurance and quality control of PRZM field and orchard scenarios and submitted to
EFED’s Water Quality Technical Team for scientific peer review. For some parameters, the
document itself became the data source and/or reference for a parameter value.

The purpose of the standard operating procedures (SOP) is to document the set of
methods, actions, and steps, under the Agency’s and EFED’s quality system, necessary to
facilitate consistency in the quality and integrity of the review and development of each PRZM
field and crop scenario. These procedures promote a transparent and consistent process of
acceptablz, comparable, and defensible operating procedures for developing and reviewing
exposure scenarios. The SOP is intended to be used by all staff in EFED and may be used by
exposures assessors outside its organization wishing to present assessments to the Agency for
review and use. They minimize opportunity for miscommunication, serve as training information,
provide a means of reconstructing a scenario, and provide a permanent record of how each
scenario was developed and reviewed, long after the authors have left the organization.

Certain parameters of the field and orchard scenario are known to be more sensitive than
others and as such have a greater impact on the pesticide transport to surface or ground water. By
examininz the individual components of the scenario, scientists and risk managers can focus their
efforts on the factors that contribute most to the exposure and risk and use these to select options



to reduce exposure. Relying on experience with the use of PRZM, field studies, and model
evaluations, a determination was made as to the sensitivity of scenario parameters to pesticide
runoff from a treated field. Once identified, these parameters were given greater attention during
the identification of reliable and certified results for parameter value selection. These parameters
were often limited to a few sources of information because standards of reliability and
certification were more stringent in an attempt to minimize parameter uncertainty. Remaining
parameters often had more sources of information from which to select a value or provided more
flexibility in the tolerance of a value.

Scenarios were developed in such a manner to represent the “high-end” of all sites where a
crop could be grown and would be vulnerable to surface runoff within a given geographic region.
The selection of site parameters are based on the best professional judgement of the scientist in
consultation with experts within and outside of EFED and the Agency and are not merely a
random azgregation of parameters to form the scenario. Classically defined, if all the sites where
a particular crop could be grown in an area were placed on a distribution according to pesticide
runoff, th= high-end site would represent a site where 90™ percent or more of all sites would have
Jess pesticide runoff, but remain below the site that would yield the highest exposure.
Combinations of parameters were avoided that were inconsistent with what might occur in an
actual agricultural setting or would introduce a systematic error resulting in a scenario that would
likely result in the maximum exposure on a true distribution or theoretically exceed the maximum
exposure on a true distribution. In short, the field and orchard scenario was developed to
represent an actual agricultural field within the limits of the model.

Providing oversight to the quality control is the Environmental Fate and Effects Division’s
(EFED) quality assurance system. This system provides the policies and administrative
requirements that covers the implementation and review of the procedures for the quality control
of each fizld and orchard scenario.

Aay discussion of the development or use on an exposure scenario, regardless of its
simplicity, cannot excludes a discussion its uncertainty. Assessing uncertainly may involve
simple of complex techniques depending on requirements of the assessment. Uncertainty
discussions may take the form of a characterization or an assessment, each having a very different
level of sophistication. An “uncertainty characterization” is generally the least sophisticated and
takes the form of a qualitative discussion of the thought processes that lead to the selection and
rejection of specific data or information in the PRZM field and orchard scenario. On the other
hand, an “uncertainty assessment” is generally more quantitative and may include simple or
complex assessment measures and techniques. Two types of uncertainty presented here in
general terms that are directly related to the PRZM field and orchard scenario, scenario
uncertainty and parameter uncertainty. A third type of uncertainty, model uncertainty, is
discussed elsewhere.

Scenario uncertainty is associated with missing or incomplete information needed to fully
define the exposure. Are all essential and crucial elements of a soils characteristics, crops cultural
practices or climatological information captured in the scenario which is foundation of a
representative exposure scenario. These are generally defined as descriptive errors. Another



source of errors, thus uncertainty, are referred to as aggregation errors. The most obvious error of
this type is represented by the fact that a large field such as the Index Reservoir watershed is made
up of an homogenous soil, whether within a series or across an number of soil series. Others
include crop planting, emergence, maturation and harvest dates uniform throughout the watershed,
although this factor may have little impact on the overall exposure assessment. Another source of
error is in professional judgement. PRZM field and crop scenarios, as well as the SOP developed
to “standardize” and ensure the quality of each scenario may suffer from the uncertainty
associated with poorly defining a procedure or in the judgement to select one parameter value
over anotaer whether permitted by guidance or not. It is safe to say that every exposure
assessment suffers from this type of error, but remains a valuable aspects of any assessment for
numerous reasons. The SOP and each scenario derived using the SOP includes a discussion or
reference to allow a reader to make an independent judgement about the validity of the scenario.

Parameter uncertainty arises from errors in measurements, sampling, variability, and the
use or surrogate or generic data. Most parameters germane to the PRZM field and orchard
scenario arise from sources that provide information to describe the errors that may occur in their
data, especially measurement and sampling error. Measurement errors may be random
(imprecision in the measurement) or systematic (bias or tendency away from the true value), while
sampling error arises from making inferences about the representativeness of data for a parameter
from a subset of the total population. Sample error may also arise from the use of data for a
purpose other than used in the scenario. Variability uncertainty arises in the scenarios from
climatological that may vary widely from one season to the next, soil properties that vary spatially
across a landscape, even within the same series, or the emergence and harvest dates that vary
spatially and temporally from year to year. Each scenario was developed consciously avoiding the
use of surrogate or generic data. However, data limits on such crop factors as the conservation
practices and Manning’s N values (surface roughness) necessitated the use of surrogate
information from similar crops. In most cases, characterizing uncertainty in the parameter is
described in the source material using classical methods such as a description of the range or a
probabilistic description of the parameter range. If, based on the parameter uncertainty, the
assessor needs to needs know the impact of parameter uncertainty in the overall exposure
assessment, a number of methods exist to aid in determining the impact. These methods include,
but are not limited to sensitivity analysis, probabilistic analysis, analytical uncertainty
propagation, and the more classical statistical methods.

The procedures that follow are intended for exposure and risk assessors in the Agency and
those exposure and risk assessment consultants, contractors, or other persons who perform work
to be submitted to the Agency for review. In addition, risk managers may also benefit from this
document since it clarifies and presents in a transparent format the terminology, procedures,
methods, and sources of information used by the Environmental Fate and Effects Division of the
Office of Pesticide Programs to develop, document and certify a “standard” PRZM crop scenario.
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